A B S T R A C T. The population of beluga whales in Cook Inlet, Alaska, is in decline, and since 2000 these whales have been under consideration for designation as "endangered" under the Endangered Species Act (and were placed on the list in October 2008, just before this article went to press). In order to study environmental and hydrodynamic impacts on the belugas' movements and survival in the unique habitat of the inlet, a three-dimensional ocean circulation and inundation model is combined with satellite-tracked beluga whale data. Model-whale data comparisons from two whale paths during a five-day period (September 17-21, 2000) covering 10 tidal cycles suggest that daily movements of belugas in the upper Cook Inlet follow propagation of the tides. Both whales took advantage of the twice-daily flood of mudflats by the very large tides (8-10 m range) to swim toward river mouths in shallow regions that are inaccessible during low tide. A significant correlation was found between whale locations and the model sea level. In the Knik Arm, north of Anchorage, ebbing and flooding rates are predictable, and the tracked whale followed the water velocity in direction and speed. However, in the Turnagain Arm, south of Anchorage, where a large change in topography along the arm causes nonlinear flooding and ebbing (including strong tidal bore currents with speeds up to 5 m s -1 ), the movement of the tracked whale was correlated only with the water level, not with the currents. The encouraging results from this study demonstrate the usefulness of the numerical model to help understand the belugas' behavior and will be followed by a more detailed study using a larger tracking data set and longer simulations. Such a study will help to evaluate potential impacts of future changes such as shoreline development, which may change flood regions and the belugas' accessibility to their feeding areas. went to press). In order to study environmental and hydrodynamic impacts on the belugas' movements and survival in the unique habitat of the inlet, a three-dimensional ocean circulation and inundation model is combined with satellite-tracked beluga whale data. Model-whale data comparisons from two whale paths during a five-day period (September 17-21, 2000) covering 10 tidal cycles suggest that daily movements of belugas in the upper Cook Inlet follow propagation of the tides. Both whales took advantage of the twice-daily flood of mudflats by the very large tides (8-10 m range) to swim toward river mouths in shallow regions that are inaccessible during low tide. A significant correlation was found between whale locations and the model sea level. In the Knik Arm, north of Anchorage, ebbing and flooding rates are predictable, and the tracked whale followed the water velocity in direction and speed. However, in the Turnagain Arm, south of Anchorage, where a large change in topography along the arm causes nonlinear flooding and ebbing (including strong tidal bore currents with speeds up to 5 m s -1 ), the movement of the tracked whale was correlated only with the water level, not with the currents. The encouraging results from this study demonstrate the usefulness of the numerical model to help understand the belugas' behavior and will be followed by a more detailed study using a larger tracking data set and longer simulations. Such a study will help to evaluate potential impacts of future changes such as shoreline development, which may change flood regions and the belugas' accessibility to their feeding areas.
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implemented in the Princeton
Ocean Model (POM). The same model is used here.
One of many environmental concerns in the region is the declining population of beluga whales, from over 1000 individuals in the 1970s to some 300-400 today (Hobbs et al., 2000 (Hobbs et al., , 2008 (Rugh et al., , 2005 . These whales are also known to feed heavily on anadromous fish runs that move through these tidal areas.
Although the belugas have been observed moving into the upper shallow arms during high tides and departing during Figure 1 . Curvilinear model grid (every tenth grid point is plotted) and bottom topography (depth in m relative to model maximum sea level). Gray represents the absolute land area that is never flooded in the model and magenta represents wetting and drying regions that can be either water covered or exposed land cells in the model. The inset shows a map of the Gulf of Alaska and the study area (indicated by the box). It seems that the whales follow the tides, but can their movements be predicted from observed sea level? Figure 6 indicates that the distance they travel from deep to shallow waters is highly correlated with the sea level record in Anchorage, with linear correlation coefficient R > 0.7 (> 99% confidence level).
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